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m m w 

[oooi] *&m\z. pcRm&mm^tzmmmmmmRTfmmmmjfmimu sm^u 
Steffi 

[0002] mm&r-yTl'— bTDNA<D®m&}temW!:'i%mm-±, PCR (Polymerase Chain 

Reaction) fetfSJK^V^JvTV ^5 0 PCR&te, T>'7 P ^-bt^2*iDNASrlI 

u ^(D-f-^/v^mm^mMir^t^x^x g &}<Dr>NA%mm~$-%jjfex&% 0 
[0003] ±ie#x@«. Si^M<^?a^t^^NF^^W3iii-^t frtixm , ii 

A^O^^— <^T^— y^^^55t:,DNA^y^--^(cj;^M^o^« 

[0004] PCR&cS: S Wllft ^fT^fcL-t, ^TV— h-DNA, Zf=7^—, dNTP, 

[0005] U&>Lfcas£> % ±ISPCR^fe^1^^^^%^v^)»S<D^aS='>'^^— /i-T-e^T^^ 
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Htm^tlX^^o i070- 5£PCR£cte N *P^gPi:^*P$P^(tfc^S&^, DNA 

[0007] *fc, Tia#fp^2^«, mmm%mmirz>titb<Djjmxfo<>x^ (ammt 

^^•v^^^f-^^^—xhox, my#*?^*^vte, ^k^v-t— tf 
i^x^mm^tcmzim^^—^'^x^s'^mMKmm^ti; (b) ( a )xm 

vr- ^-e§j®fi-5xm;*5j:tj«(c) (b) jinxmbti^^y^-wMmfttymts 

-if K^xmmm^wmmm*w&\.xmmm:ffi?M &&^-tz>-b 
^mmtir^mmm\\(Dmm^mm^fhx\^ 0 ^(o^micAxm \zj#i& 
, mv4?s\s&ftib^\z.i)NA&mmir%z.kfcx%z><DX\ mm&<Dt£\,^m&m 

#fF^Cmi : #^¥6-30776^^ 
%FffX1ak2 : #H|2003-70490^4M$ 

##fF^Ci^l : TScienceJ (1998^)280^-5366^, 1046-1048H (Kopp MU X Mello AJ 
x Manz A.^IF) 

[0008] V^t^h, ±^^y^<DPCR.m, Jh|E#fP5:mi^-liiB#^fFi:^l iCfB 
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[0009] ±m<&f?XlBk2KMm£tltijjm-?te, ^^-^RNA^DNAO^y^ 

£fflV>fd9> DNA<DZlM^§r«^Jfe}6Se>DNA^^i-5exo-Bca DNA 
polymerase^^^^— frbffifciZ.i$&&tltzT)NAb**7Zf7^--KNAb 

[ooio] h^, ±mm&<DjjW:'?fe. Kj&£f&®^nNArtv*7—vm<Dmm&&m 
[oon] vtz&ox, *%>w<d g «fK^*^5»fi^^*«rt^<w«Mft«) 

[0012] ±IE @ ^j?r^i-§fcfe, ^0J<D^^i|ig^{i x ftmz.'pte<bh-<Dm& 

&*ru mmm^>^<bhT>^-bb^mmby p 74^-b^mmbv^m^ 
&MRTf&m4*^b^&fcf&m&mu mm^xmrn^mm-r^mmmm 

wsmmmK mm^^u-bb^mm^^Rxfyx^^mxm^ti 
tc.-mm^mmi-^m\^Rm^n^^mmb.mr.mmtmmvtcT>^u-bb 
t^mmbm^y e y4^-b^mmb^r.mm^m^n±mmb^ir^b^ 
K,mmn^mma^mm^mm^mm^tix\^b^mb-r^ 0 
[ooi3] ^mwnmmmmmmKxtu^ ±mm^m^b±mn^mb^ir^^< 

bh—<vffi&\HK, ^teKbh^^—bbftzmmb^^—btezmmbV^m 

mKm^nfc±mmm^mmtKT^u-bbti:^mm^mm^~^mm^ 
^is^zm(oi)mm<D&mt£%.m^bw& wx\ mm^mm^mmm 
ztL, m^cDt^mm^m.mm^mmvxh^mm^pcR^n^bmx^o * 
ft, ±mmm&}&mmi)mfe£tix\^<DX\ mm^tcmm^m-mmtm^ 
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[0014] &mm<Dmmm$&mmz.&\, ^-ns, ±iE^^^ni^b, e.o, ±mn%.m 

i&<Dum£<9&u<vmm,T. rnhntzmzimm^mrnvtc^^u-Ybt^mmb 
&*mffimft79^-t<Dmx-mmMm*n?Tn. mt&m&mmvumz*) 
i&mvmMT. mm^mm^m^x^^-^hmmm^^n^Jim^ 
ht^~T^(DPCK^4^^m^x^m^<n^t^x^ 0 
[ooi5] *fc, mmmm&tfmmfev—xizmfezn, ^-xas/>^H>itti8ES£«£ 

[0016] ^ x _kfB^£-£«m te, ^^<^tfflE^^^<DrtMffi^@^$tvfc^ 

&f&mm%mmki5&x±m.&%i&f$.L,xh£<. ^mm^^, tz.txM'^mm 
(Dmm&tkm^xh, ^mm^mm^^m^w^ti^x, mm<Dm&* 

[0017] m^ti, _hiB^s§rt^ N ±^&mmt±ifcft±mm^KKWLi?bnx^^ 
^t^w*uv\ ^<Dmm^£ti^i>cRV4?^zm&mfto^b&x%z><DX\ n 
m<Dmm%%sm£<mm~fz>^b&x%z> 0 

[ooi8] ^m<Dmmmm^m^^x^ ±.fzm^f$mmbisX, umo—4ox:K 
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[0019] *mw<Dmwtmmmmz.&\,^xKi, ±&mmK mnm^^-r^trnz 

[0020] nmmmtit, Rmm^nm^, wmmm^^m.^mw.bn^mm: 

ufcTO^sv ^mx^m^tixm^m^m-r^m^. ±.mm&(D±m$ 

n<D-^hv<^x^m^m^m<>xmmir^m^<D^txh^o 
[0021] z<Dmmiz£tu^ Ti/^u-httezmm, ^^—tttmm, v^m^mm 

[0022] *mw<Dmmmmmmt±, Rfom<vffiti<DXfa*®mi-%mmmwL&^ 

mmmm%®imirz>z.b&x$^ mmmm<nffimk%m-MKir%z.bfrx%, mmn 

[0023] ^-mmcDmmmm^m-i., ^^bhT^u—hbtezmmb^^—btt 
^>mmbv ^mik&%Rx$&m4*>'b$:<£-&fcffcm * <D^>yu— hbttzmm*: 
mm&itz>titb(Djjmx$>ox, (am^n^x, mmT^u-hb^mm^ 
^R^^^mx^^ntc-mm^mm^^xMb, (b) igwt 
nhti^m=imm^mm^tcT^u-hb^mmbmm^y^-b^mmb(D 
m^nn (a) bmrnn^xumm^^^n^iiUb^ ( c ) umbwt^fvb 
m^^mm^^^^m^w^tcmm^mmb, isw^^v 

XXnmmmJtMb^m^^linb^^ir^b^Wl^b'r^o 

[0024] *mw<DmmmmiTmiz.£th^ ±M^nub±Mn^-xMb^fi^fim 
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[0025] *mwK£fo\t, mm<DftTftRTf/xteft?mx»temzfttc-mmzMM\^ 
>-m^mR^m^>t^^RftM^mA^m^mR!t^nm, -bias 

^tBfe#^»*©sf«ffl, mmmm^-pimtt^, ^(D^—^r^^m-^x 

[oo26] mitt&W(Dmmmmmm<D—nMfcm&&irmxhz> 0 

m$±mmmmmmm<Dmmmm<DW&tmx&z> 0 

m mmpm^omm mxhz> 0 
M6wmM<Dmmmmmw<Dmm(DmMMm*m'rmxhz> 0 

mnmxhz> 0 

<5o 
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[0027] i, la-ig mm. 

2 

2a &AdFL 

2b mmvn 

2c 

3 \f—X%mM 
3a 

5 *«1^J&g^ 
6 

io, 20. so mmmmmm 
n-13, i3a wmmmm 

14 Mizcfcmm 

15 m2s^« 

16 Rmmm 

31,32 HMW 

33. 52 umuwmm 

34. 39 ^14ffl?a^J^l^ 

35. 40 m$Lmnm®m^Wi 
36, 37 mwm 

38 fti2Wl& 
51 dr^t°^y— 

a m&mummm 
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[oo28] *i\ *&m<omfmi&-%m\c^xmmirz>o 

t^o)t, ^mt^mm^^m^^^tsK^m^Mxir^b^xy)^ mwM 

mm^^tcmm^>yu-hb^mm(D^Rst^n^\im^b, —*mvt 

m&<nm&<D&ft<bh—mnzmm&&mm*mfe£tix\<^ 0 ft**, t^w- 
b<D^&bn, -mmzm&vtcmm&mMttx, -*m.mz.-rz>-b%mMirz> 

o 

ftZo 

[0029] «§Bjra2, 40^©^i4OT££#95gLTtT5fc#>, JilE^O?"^ iH^MUS: 

m&*smte. mm<DMMu&u±Knfeirz(^mbvxmnm^$km),3bz>\<^ 
\^m^mmm^i-^b^0^v<,mm(Dmmumu±^m^'r^b^m: 

±iz.Dmvxft?m&te, T>7u-h<D&£^nm\z£^xmteztctb--Mia-±m 

[0030] mM&mmmmmm&&w^irzzbtemMX'&z>tcit>, ^^<dpcr^ 
mwxte, mm^mm^m^thtcmm^i±mm^n^'r^b^x^, z.(d 
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[0031] -2k ±mn±mmte. mmn^i^m^mm^n^ti, mz.K* d mm<Dm 

[0032] ^PJtc^V^T^, ±sB^(^A$^cSJ^^^_hfB^^^^t},i-?>^i: 

[0033] *mwfc^^xfe, ±.n&^&mm*. ffi&ftz&m-tzBCfom&^mvm 

if^tiz.xox^%ir^tf)m^<s ±tm^.nm^ m&\H*mh-rz>BLm 
m^^mm^mmumur^mwx^x^ mmB<D^m^n±mu& 

[0034] *mm(Dxmx&mzfrz>mm-&f8.mmfe, mmmm^mmx^mmx^x 
, -mzA^m?mmxhth\tmzmmte<m\^z.b&x%, MtWmcK. dn 
Arty*?— e\ mm^mm, KNA^v^-^mm^x^ 0 ^ 
b<Dmm&m&m&m&&ttxm^^bhx%z> 0 

[0035] ft4b\ t£*3V ^Tte. t^5l5^PCR^y^-if 5S0SJ^ (ligase chain 

reaction : LCR) 8rcM£ffi $ tvTV ^»^tt^i-?>^^^^^^ffl V ^^.b^X 



WO 2005/005594 10 PCT/JP2004/009942 

*miRx^z> 0 tut. i&<D-&mmm&m&m&ft<Dmm<Dmmh -*sm\zirz> 0 

±.& J £Z>Z.kftX%Z> 0 

[oo38] ±mmm&rimm*, mtus, \?—^mmKmfeikvx±mm&mi&v>m<D 
[0039] ^-c% \?—x\cm7££ntcmm&mmm%mm-rz>m&^ H^tLfc^e^ 

[0040] ^^^^^/>^<^ff f | 5 ^^ <D rt^g ( c:|g^$^ c ^ (DT ^^^ 

*mM<Dmm<vffif&%mm^f$irz>^b&x%z> 0 gp^>, rcoj;5«i& 
sr^i-s^, *1\ m&<D^mimm&&mm&mfeitts^x±m&&i&)& 
ir^t^xt, ^<Dmm^x<o, tctx.m\±m^<Dmm^^vxh, n%.mm<vm 
mtem&w;mfci%:&t5tiz><Dx\ mm<Dm^^ im^.-r^t^x^ 0 
[0041] mm^mm^mmtir^\f—^<DUMnw^m^ti^^K ^mmn^. # 

X%%&, MB, WMO. 4—100 /xm, #mXteii:#l— 50»mXh% o 
[0042] £fc, _k|E?5fcB&te, 1^^tt^it^^i«< > PCR^&S&a^Sffl^^T^ 
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[oo43] ±m\f-^mm.h^t.m^<D\Hmm\mm^mmm^mmtir^mt^x 

homSfi. a^.O. 01— lOOpMrtW^LC 0. 1— lOpM^«fc<90;i;UV\> 

mm^-r^mmxm. —^m^pcRm^cRm^^^x^.mx^^(Dxhti 

Zf=7s(^—<DmW&, ii^r> 0. 01—1 n MtfW^LC 0. 1—0. 2 m Mft&W^ 

[0045] JilB^^-v-^^, &<D&m^ftM<DtcfrWk¥mz.mffi'&&t$fttc& 

^mmmh^M 0 ±^4¥^mmmm^ m^m^tv^^, t^^-^Fi 
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[0046] ±m^m^m*. mm^mm-rm^mmt^^xm, mm*. mm& 
•^dATP. dCTP, &GT?m$&in:¥*fcn(Dm&x^t*m&%>, m&An.4mm. 

O. 01-lmM/W;i;bC 0. 1—0. 5mMd\£<90£:U/\> 
[0047] .hfE^S^^LTte, JjVVJ*-(*> (K+) x -ThW^^Tls (Na+) , 

4^m0— 200mM^W*L<, 50— lOOmM/^J;«90l£U/\ ^r^^J^ 
^|j;l-5niM«U, 1. 5-2. 5mM^i«90^bv\ 
[0048] *mW<DjjmK#>\< ^xit, m^XT^u— b<Dm&. m^^:tzfr>^—Y 
b774^—t<DT~-})>sf, RX?mm&1&Z®m£<ft?Z.b&X%Z>£?^ JifS 

mm^£<>x&w&^tf%tcfr~ma-znx.fo^, _liesis$c^ 
&mt$%immM-$'z>m<Dtifmfei— 6o#, 0*l-<«5— 3o#-e£>9, _lses£^ 
^Sri (m«i©i-5ii<DB#p^ &5-3oo#\ 0*u< «io— i20#-efc^ o 
[0049] j^r, &&m<nmm%mftmzm\<^tizmmmmmm&mmzm^^xmm 
irz>& „ s^ft icpi— <DU& m cw^ztt^x^KDWim ^»&i-§ 0 

HIKE:, 4^l^«>Mti«fBSSO— UlS^^^^tvTV^o &&Jiffig1glO 
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[oo5o] m2Kfe, ±mmmmmmm(Dm^(D~^^i,tcm^m7!)^^tixm 
, -List- — x^E«ifiJ3fc{i x mm&f&&m5&\?— ^4<Dmmzmfe4\:£ti*Lm%: 
^mm^mme^m^fh,mm^mvx^fcRftMtmmtmm^mm6 
Km&fttcmm^mmsmmmx^xoK^x^^ ^\ inw^^ 

[0051] £©Mftitra&fiio*M£ffl*r5»^ra\ ^^^o^su^^s (m^^r-r) m 

vtv— Yb,m^^—uzjfcmw£zf7^—b(DT~— visyRj&i>mt>ti, 
^±m^-^mmxmmmm^mm6^x^mm-^m(DT^u--h 

[0052] uasv n t, _Lfe«2ra:. ±mmm.<D^\±mu&mmbn^mumm^ 
ftma-i, 2o~4ommmtt£5Ktej£&tix^%zbf>w?iiA f \ 

SrfrV ^i~< L,Xf£mhg £C&1 fclf 3£fctf s 0*LV ^ (Science (1998^) 2 
80-^-5366^, 1046-1048H(Kopp MU, Mello AJ, Manz A.if)#J$) 0 ^SSWlCSSV* 
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T*»fcflEJ8M>(Btt 20— 200 /x nu #mXte50— 100 » nrefc?\ $t£i*20— 20 
0 M m, »*L<tt40-100/im-C*>5o @^b^^^^6Sr^*-f-S$P 
^«EKO#Btt20— 3000 m, #mXte50— 1000 » mX'hQ, $££te20— 100 
0 n m, 0 £IX J340— 500 /x mt*fc5 0 
[0053] ±|B«Eg&2H:, ^^ttaSJttRfcJiSC PCRlCifiJ«*«ft«SHfc*5V^3ffeT?, 

[oo54] 03^» % ^Ko^ii#g^g<?5sijo^ji^^s^$^-cv ^ 0 r.©t*sWMB 

^fi20tt x 01^LfcS^la{^LTte<DS«lb, lc, Id, le. If, lgtiK&ft 

S^^^^tt^lS^«14^m2^^15^^^$^^5^^oT^ 
19, g*Rlb, lc, Id, le. If, lgfUW:, ItrSB^la^iiiibfcH^^^lfiS^^ 

Mi2^<tt)^ro»^yw— hirUTtt^n§i:*idriasmia-e<^^-e?^ 
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[0055] ^LT, ±|BS^lb, lc, Id, le, lf£iii©UtKJ&$:te, ^0**HHtXLT^ 

[0056] &*5, ^<D£?iz&frfrtimzmm*mw£LtcWf&n, ^■wt<D^<t^~^<Dm 
x%z> 0 

[0057] 04 (a) RVKb) KfS, *&m<7>mmmffi%imz&\, ^ tfgt 
TV^„ 

04(a) ^i-^m^SS-ef*. m&2<Dmfe<DMfftXftm^t'frt&ffi.&2cK£<> 

xmmmmmm^tix^^^m^2c^<DmmnRftm(Dmti<D^^mm 
ir^mmmmmi3aiz^xumx^xwj:^x\^ 0 m^^^x^m 
mcKmAvtcRmmit^mummmAxmmm^<D^mm^mmum 

[0058] *fc, ±mmmmm^ 04 oo ^-r^c. «2&#^;i^}&LT#iiM8&&r 
m$ft\<mmb~rz>z.bhx%z> 0 ^x\ Rmm^mm, ^rnvnt^R^mmie 

teft&mmmm3aK£^xm*&W(DXfaim&2ft&ffimirz> 0 
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[0059] B.mm&±mffimtft&*mmu ±mmmm^(D^mmtn^m^^K 

04(a) TO, «©ttjq^<b x 04(b) TO, mW,RltMm6frbU%lirZ>Z.htfT* 
mmZs Mx.t£, 05(a) mVkmnmMffl^&34&mirZ>\m.Uffi 31 

[0060] ifcfc, sis (b) \c?Fir£? mwcommzmmu &mm<Dmfo^ ^-m^u^ 
mmmz., m\±mummm^39m^mummm^4ot^mm^x. ±mm 
®.<Dm&mnmmm&Tfn^mimmm%]&f&L,xh^\ 

[oo6i] ^*d\ ±m^mummm^Rx^±mn^mummm^mn, &m<z>umm 
mmmK£m&&&-fe\m^b&x%ti&&<^ McWm^mm,m^ mum 

mRxf±mn±mummm^m^mm^mi,^^Kmmvxh^\ 
me\^ *mw<nmmmmmm<vm^(DmMmm&^thx\^ 0 
mwmiw.50tt.^ m&bvx2*<D3c\\i o 7})--5ii)m\<^hftx&<o, ^t^y-sus 

^mM&m^bn±mumm^^KKmmir^x^mmmm^tixmm^ 

[0062] ±m*^t°9})-<Dwmtemcmm£tite\<^K mmmm^it^m<, pcrk 
&mmmmm^i$^x$:mx\ mmMmm^mmmm^mik^ti^«, mm*? 
^^m^mmuc<\^usx^m,^nx\^^^b7!)^^<. -fy 
x^y?mtm^x%z>i>h £btttib<Dmm(£immbmf&-tz>m)&, #y^w 
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mn&mxmAu mm^^^m.<D^.m^nu-r^b^mi^ \ 

fc'^y— tLx\^ =m^—B^M^frbmft£ftx\^^Q0(kfimi^<M^x 
*mWK&>\^x, ±iE^t°^y-<D^x«, *M^ioo-iooo M m, $f*b< 

(3200— 500junrefc«^ 1*^^20— 600 m m, £L<te50— 150 ^ mt'^o 

[0063] iis^t^y-of^^B^^^^^oH^b}*, ±&i,tcmm&f&mm 
%m7£4ki-ttmbmm(Dxmxn?zb&x%^ ^-^^—(D^mmKmm^- 

mmmmmm^m) 

±.mmi j $>m2xmw&thz>£?i^ -~<Dm.&\*u^ mam^bn^mm^mz 
Wkwttf b*ix\ ^mmfo*nz>tc& mu<D-<Dmi&%m&mmmmt&bu 
m<D-<Dmm&ft&mummi&bu mm^-^mmmffvxmm^ti. =t 
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o 

[0065] -Tfcib*^ tfV^\s>&&Mf&mir%~t^m£lmm(DmfcVt<Dmfam35inm 
[0066] 





4>g (Mm) 


(um) 


S$ (mm) 




2 0 0 


2 0 0 


1 2 


<) 


2 0 0 


2 0 0 


2 5 




10 0 0 


2 0 0 


2 5 



^fS^^jfe^lt(D^8&^^ofcft$«50mm-efc§ 0 &fc, @^>fb^rB^^#*S: 

[0067] — ^ ±ie^O^j^(Dj£^3a^^EJ»i-^ia^b^^^^^TC0J;5 

[0068] ffc;b*>> WJ*fc#100 ju m^b^lf— Xtfift: (|gp p p£ raeh^~/V-BCW-3001 
J;ST±|fejR^^%tSl)lg(mm*)«r5mlOPBSi^^(137mM NaCU 8. 1 
mM Na2HP04 N 2. 68mM KCL X 1. 47mM KH2P04. pH7. 2) cp, 4^"^ 
S^F^W'fbbfcio PBS«»$££5ififc£!>Et!>|&f!\ 2mltf>2. 5%?AsfiA'TAS? 
fcK*»«Sriin*., 4X^2Rf f^ttteWto 2. 

t'-X%5ml(7)PBS^^T*3tHl^LfCo PBS^W^^i® 
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[0069] r^<t5^®lLfc@^b^^#^^^l^-^h^^ 1 92. 5/*l"e±IB«E 

[0070] Hfc:. ^SeKit-CJbSilSJttti^n-rb^^-f— ^Sr, 
<IH«!|2> 

[0071] Rj&m: 

^:0DNA(73^S*f) lOpM 

forward ~fy^i "V' — DNA ( 18i£S) lfiM 

reverse 7°7^-DNA ( 18^S) 1 n M 

dATP % dGTP, dCTP, dTTP #5/iM 

MgS04 lOmM 

i^^WHV 0. ImM 
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Tris-HCl(pH7. 2 at 25 C C) 50mM 
DNAIE^IJ: 

forward ^9^— DNA:IE?U#^3 
reverse -f*?^— DNA:gE^J#-^-4 

[0072] Rmmh^^Mmmmn^94x:x-2^m^^tz.^ 37 < csrm*pu m 

% 403--yh^^^li&^jfiigb^:M^fe5V>«*fflS^«, ^?kKJ&94^ 30# 
% y^/#^KJ£37'C, 35>30#i:-rSPCR^-f^/V^401fiI^«9jgL^i: 

y/V(TAEi^^^:40mMTris, 19mM g^fift, ImMEDTA) ^fcLfcStifcSlU # 
bn^y/V-SrlfefeO. SMg/mlrc^^^^n^KTK^-e^U/Co ®9^UV( 
302nm)flSI*^^*E^^i-„ H*. mmmmmmm<Dm&ftlZ.mA~rz>m 
^J^^m^lbLfc^-^ 2^40^5/^<^^8&^iiigL^JS^^r«^ 
StcSbUfcv— 3«^5>T-*^— (50bp7^-)^m^»JbfcW— >\ 4 

[0073] m9d^^^«t5^. mmmmmm<Dffi&foiz.mAirzffi<D5i}fcm^mirz ) 

^Mr:^DNA(73^^-){i , #ft-T?fc«9^m$tl,^^ofe(l/->'l) 0 £fc, 40 
yh^^^^%MigLfc^M^* i btDNA}^m$iX^d^ofc(W-->'4)o — 
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[0074] rmmmyv—^xh] 

IB^"J#-^2 : PCRRfo<Dmmtte%73i&&M<Dmm~*mnNA<D^^xmo 
BE?lJ#-^3 : &|MDNA£J#i|>g^5fc&OPCRfflforward ^^-DNAo 
SE?IJ#-^4 : #IMDNA£iti|iSi-5fc#><^PCRfflreverse ^7^v-DNA 0 

[0075] T^V-«f©^l*WW'i|il^Jfflt5ii:^-et5o 
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[2] mmm^m^inmiL. to, mm&w&&mm^m0m&£9m\z.% 
&x$zMmmw^&&ffittm^mM<Dmmmmmmo 

tiiz-nmmmtzdmxmt* (t>) iMa)t#b^irii^igttfy 
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